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Hatching chi cks successfull y in all in cubator depends on a Ilum be r 
of factors aside from th e actual operation of the mac hin e. Some of the 
factors whi ch influ ence the hatch are: ( I) Vigor in breed ing stock; 
(2) Care and management of breeders; (3) Selec tion of hatc hi ng eggs ; 
(.J. ) Storage of the ha tching eggs ; (5) T im e when eggs are se t; (6) Tn cuh-
ara r management; (7) Operat ing t he machine. 
VIGOR IN BREEDING STOCK 
Careful fa ll culling of the hens fo r egg product ion will eli min ate 
many of the poor layers and weak ind ividuals. And again , befo re the 
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breeding s~ason, a second culling of the entire flock is necessary to dis-
card all birds which have been diseased and roupy during the winter. If 
possible the hens which show heavy winter lay~ng characters should be 
selected and mated to the most vigorous male possible or better still to a 
vigorous male from a hen which has laid 200 eggs or more in one year. 
Hens usually make better breeders than pullets. Where possible 
only eggs from hens one year old or over should be set. Hens lay larger 
eggs than pullet,S and normally have their reproductive powers more fully 
developed. When sufficient hens are not available mature pullets which 
lay eggs normal in size, shape, and shell texture may be used as breeders. 
CARE AND MANAGEMENT OF BREEDERS 
Breeding stock should have been fully fed throughout, the winter. 
In general the ration which is recommended for laying hens is satis-
factory for breeders. If possible the breeding stock should have all the 
skim milk they can drink and be amply supplied with green feed and suc-
culent material. The feeding of milk and green feed is known to have a 
good effect on breeding stock and the eggs they lay. Ample sunshine in 
the breeding pens is also recommended as contributing to the general 
well-being and activity of the flock. 
Direct sunlight on breeding stock has an important beneficial effect 
upon fertility and hatchability of eggs. This effect is thought to be 
produced by the ultra-violet rays of the sun. Ordinary glass is known to 
filter out the ultra-violet rays; therefore to be. effective, the sun must 
shine directly upon the breeding stock and not through glass. The ultra-
violet rays of the sun are thought to have the same effect as the accessory 
food constituent known as Vitami.l1 "D" and contained in egg yolk, 
butterfat, green feed, and cod-liver oil. Hens permitted free range will 
produce eggs which are more likely to hatch than will those hens kept 
confined to the house. 
To insure fertility there should be a surplus of males in the flock 
before the breeding actually begins in order to permit culling out the 
obviously weak males. Where pen mating is practiced, an early hatch 
should be run off to test out the fertility. Inefficient male birds can 
often be eliminated in this way. Where pedigreeing is done and males 
in a pen have been changed, chicks from eggs laid three weeks after the 
removal of the first male can be safely credited to the new male bird. 
In extreme cases, sperm from males have been known to produce fertile 
eggs three weeks after the last mating. In no case have they been shown 
to remain effective longer than this. 
The usual proportion of males to females varies with th~ different 
classes of chickens. The following proportions are recommended for the 
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\ ' ari()lI ,~ cla sses: ,·\ siatic ,· Ia ss (Brahlllas, Coc hill s, I.all gs hall s) 1I1lL' Illale 
( II I' cI'c n ' :-\ til I () (clll ;i1 es; (or th e Aillcricall ;111<1 I': ngli sh classes ( I{(lcks, 
Reds, O rpingtons) one Illale for el'err 12 to 15 {emal s; for th e I\Iedirer-
r;lne:ln alld other light active classes sll ch as I.eghorns, etc., one male (or 
every 20 t() 25 femal es. 
Give;t G Olld I nCllhator a Fair Chance- Set it wirh I·:g;gs oi No rma l Size and 
S h ap ~ , 
SELECTION OF EGGS FOR HATCHING 
Llc h Ja y, frum the eggs that are gathered, those that are sui ta hl e (ur 
hatc hing should be se lec ted. Man y crippl ed, deform ed, and dead-in-
th e-shell chicks can be preve nted if only normal sized, smoo th, and hll e 
tex tured eggs are set . T he ideal hat hin g egg should weigh two ou nces, 
have a smooth shell (ree From rid ges or sw irl s, and of medium thickness. 
T hi n-s helled eggs dry out rapid ly anci thi ck-shell ed eggs clo not permit 
good ci rculation. Normal shape is des ired, that is, an egg about twice as 
long as it is t hick. Th ere is nothin g in the ancient id ea that long eggs 
hatch coc kerels and short, ro un d eggs pu llets. In (act there is no way to 
predict the sex of th e chi ck from observation of t he egg. On th e aver-
age, half of the eggs will hatch pu llets and half cockerels. 
CARE OF EGGS FOR HATCHING 
Eggs that are to be used for hatching shou ld be ga thered frequentl y, 
especiall y in ex tremely cold or ex tremely hot weather. It is not usuall y 
practical to set eggs as soon as t hey are laid even though a slight ly better 
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hatch might result. This means that hatching eggs should be stored in a 
cool, well ventilated room. Incubation will proceed for a short time in a 
temperature as low as 68° Fahrenheit. Therefore, hatching eggs should 
be stored in a room where the temperature does not go above 68°. It is 
probable that eggs are not injured for hatching purposes if they are 
stored where the temperature does not go below 40° F. A temperature 
of between 55°F. and 65°F. should be ideal for storing hatching eggs. 
The length of time that eggs can be held in this temperature and hatch 
reasonably well is not more than two weeks. During the storage period 
eggs should be turned daily to insure better hatchability. 
WHEN TO SET 
The results of years of experiments with the experimental flock at this 
Station clearly point to the value of hatching early. Some of the reasons 
why early hatching pays may be briefly indicated as follows: 
1. Surplus cockerels may be sold on a high market. 
2. Pullets make good gains in the early spring and are best able to 
wi thstand extreme heat in the middle of the summer. 
3. Pullets mature and begin to lay in the fall and early winter when 
egg prices are invariably highest. 
While light breeds, such as Leghorns, have a tendency to go into a 
partial molt in late winter if hatched early, they more than make up for 
the short time lost by an increased number of fall and summer eggs. 
This partial molt does not usually affect the entire flock and some poul-
trymen claim they can avoid it entirely by full feeding with grain and 
mash throughout the winter. 
Medium weight breeds, such as Plymouth Rocks and Rhode Island 
Red~, may be hatched as early as March 1, if proper provision is made for 
early brooding. Heavy breeds such as Brahmas should be hatched as 
soon after February 1 as possible. 
INCUBATOR MANAGEMENT 
Long before the hatching season, th.e incubator should be gone over 
carefully and all missing or broken parts ~rdered so as to be available when 
the machine is set. It is a good plan to disconnect the heater and remove 
the soot from the inside. This may be done by jarring or shaking and 
rinsing out w~th gasoline. The heater should then be thoroughly dried. 
The lamp should be thoroughly cleaned and the burner boiled in soapsuds 
or borax to remove oi\. New wi.cks should be obtained to last through the 
season. The machine should then be connected and leveled and a trial 
run made to insure that all pa.rts are in working order. This should be 
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done in plenty of time to order and obtain any part that may need re-
placing. 
OPERATING AN INCUBATOR 
To operate an incubator successfully one should keep in mind these 
essentials: heat, fresh air, and moisture. The best development of the 
chick embryo proceeds when the above three conditions are present in an 
ideal state. Each essential has limits beyond which development cannot 
proceed. 
Heat.-At about 68° Fahrenheit embryonic development begins. 
To maintain this growth the temperature must be increased. If the 
temperature is increased to 106° or 107°, development is stopped and the 
chick dies in the shell. By experience it has been found. that the correct 
temperature to incubate chicks is between 101° and 103° Fahrenheit. 
The temperature should always be read with the bulb of the thermometer 
on a lead with the top oj the egg. There are few incubators that maintain 
the same temperature at all levels within the egg chamber. The farther 
away from the source of heat, the lower the temperature; and vice versa. 
In various machines known to give good hatches it will be found that 
the temperature will vary from 2° to 4° from top to bottom of the egg. 
·The variation in itself is not extremely harmful. It is merely important 
that temperature readings be made at a constant level. With most incu-
bat()!s best results will be obtained when operated at 101 ° the first week, 
102 degrees the second, and 103 degrees the third, provided ample 
ventilation and moisture are supplied. To maintain the temperature 
between these limits the machine must be located in a room which is 
least subject to outside temperature changes. Usually the cellar or base-
ment, if well vent«lated, meets thill requirement best; next to that, 
perhaps a northeast room without heat. If there is heat in the room it 
should be held at nearly the same degree throughout the 24 hours. Care 
should also be taken that the sun does not shine directly on the machine 
and thus raise the temperature in the day time. 
Fresh Air..-Like any other growing thing, the chick embryo needs 
oxygen which it obtains from fresh air. It is difficult to say how much 
is needed. Less is needed at the beginning of the hatch and more at the 
clos.e. Few hot water incubators s~pply a maximum amount of fresh air. 
If the change of air is too rapid in a machine, the temperature cannot be 
maintained. One must learn by experie~ce just how much changing of 
air his particular machine will stand and still maintain temperature. In 
hot air types of incubators therej! is usually sufficient ventilation s.ince the 
machine is heated by drawing in fresh air through the heater. If this 
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exchange of air is too rapid, the eggs dry out. This tendencv must be 
offset by supplying moisture in the machine. . 
Moisture.-There is moisture in the air at all times, but it varies in 
amount. Frequently the air does not contain enough moisture to keep the 
eggs from drying too fast. When this is the case, water must be placed 
in the machine. If the embryo grows properly, there is certain to be 
evaporation of moisture from the egg. The only precaution is to see that 
there is not too much. It has been found that under hens, eggs lose about 
16.5% of the original weight during the three-weeks period. Assuming 
that this is the correct amount we have an average loss of moisture 
slightly more than five per cent per week. By watching the size of the air 
cell when candling or by weighing the eggs the rate of evaporation call be 
determined and controlled if necessary. This method is more satisfac-
tory than dependence on mechanical devices which are supposed to in-
dicate evaporation from the eggs. Hot-water incubators seldom need 
to have moisture supplied; not because the water in the pipe!) has an 
influence, but because the exchange of fresh air for foul in the machine is 
slower and evaporation i,s thus retarded. 
Leveling.-When the incubator is first placed in the room, it should 
set firmly on its legs and should be leveled. A carpenter's level should be 
placed across the machine in all d,irections. This should tend to prevent 
hot spots in the machine and in case of a hot-water incubator insures 
uniform water circulation in the tank. 
Disinfection.--Beforeeach hatch the incubator should be thor-
oughly scrubbed and sprayed inside with a good coal tar disinfectant. 
A 3 to 5 per cent solution of Compound of Cresol is perhaps best. There 
are many commercial preparations that will serve the purpose. It is best 
to permit the machine to dry thoroughly before setting. 
Testing Thermometer.-If any doubt exists as to the reliability of 
the thermomete,r, it should be tested against some standard thermometer 
such as a clinical thermometer. It is perhaps more convenient to buy a 
new thermometer of some reliable make each year. Those with stand 
attached are very convenient when warming up the machine before eggs 
are put in. 
Care of Lamp.-The greatest care must be taken with the oil lamp. 
The wick should ,be carefully trimmed with shears at the beginning of 
each hatch. Trimming the wick governs the type of flame. If the wick is 
trimmed square across, it will smoke at the corners. To prevent this 
the corners should be trimmed off about '78 inch down the side of the 
wick. After the first trimming the charred portions of the wick should be 
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wiped off daily with a cloth. It is good practice to fill the lamp and clean 
the wick in the morning after handling the eggs. This permi ts time to 
make small adjustments during the day and to get things running 
smoothly before night. 
Handling eggs with oily hands is one way to get a poor hatch. 
The lamp should never be completely filled with oil. Leave about ?i 
inch of space in the top of the bowl. This will preven t the oil running over 
the sides after it warms up and expands. Keep the lamp clean and free 
from oil on the outside. See that it fits snugly up to the chimney and 
that air cannot get into the chimney except through the wire grating of 
the Durner. Watch for cracks or breaks in the celluloid of the chimney. 
This is often the cause of a smoky lamp. 
Beginning the Hatch.-Be sure that the machine is regulated before 
the eggs are put in. Putting in the cold eggs will, of course, cause the 
temperature to drop. It may take from 10 to 12 hours for it to get back to 
normal. No adjustments should be made until after this time and then 
only when certain that the machine is not going to come up to 101°. 
To avoid the temptation to "monkey" with the thermostat it is a good 
plan to set the eggs at night and wait till morning for the temperature 
to rise. When running at the desired temperature, the damper should 
stand about 7B inch above the chimney. It is then in the best position to 
compensate for outside temperature changes. If it stands higher than 
this, heat is being wasted and the flame should be lowered slightly. 
When necessary to set brown and white eggs in the same machine, the 
brown eggs should be set 12 hours before the white eggs because it 
takes about 12 hours longer for brown eggs to hatch. Thus both lots 
can be expected to hatch at about the same time. 
Turning.-To prevent the chick embryo from sticking to the shell 
membranes it is necessary to turn the eggs regularly. Turning twice per 
day as near twelve hours apart as possible should be sufficient. In turning 
avoid sudden jerks; roll the eggs gently over. It is a good plan when 
turning to reverse the position of the tray in the machine each time it is 
replaced. Turning the eggs should begin the second day and continue 
until the 18th day. After turning, be sure that all eggs are lying on their 
sides and not on end. 
Cooling.-The question of cooling eggs during the hatching period 
is much debated. Cooling causes the contents of the egg to contract 
slightly and fresh air is drawn through the pores of the shell. This 
should aid in getting fresh air to the growing chick. Cooling usually 
begins at the end of the first week and continues until the chick pips the 
shell. The length of time the eggs should cool depends on the temperature 
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o( the room. Th e lI sli al pract ice is to all ow rh e eggs 1'0 cool once :1 da y to 
t he p()int where they Ilcgin to (ee l coo l when I-olll:hed to the t'\'L' lid. 
C()() ling sholiid not be necessary wit h hot-ai r in cul) :ltors. -
Testing.- Candling is ll suall y done twice d ll ri ng t he harch, on th e 
seve nr h and (our l't'e nth days. Th e tirst test is tor inferti le eggs . :\n 
interl-ik egg looks ckar hefure the ca ndl e with the ()ut lil1 e of th e vo lk 
showil1 g slightl\' da rker. ff t he egg is fertile, a number of pink lines wi ll 
he see n tll r:ldiate 1'1'0 111 a CO l111ll on center whi ch wi ll be tb rk . An 
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Th e Appearan ce o f Eggs in Vari o us S tages o f 
1ncubatio n vVhen H eld Before th e Ca nd le. 
e l11 hr )'o dea d in th e shell at thi s 
period will appcar as a dark 
spot within a (aint circle and no 
lines radiatin g from the ce nter. 
Th e second ca nd ling on the 
fourteenth cla y should show lip 
the remainin g dead germ s. 
Taking Off the Hatch.-
Th e eggs should he turn ed I'm 
the las t tim e on th e eighteenth 
da y. i\t thi s period care should 
he taken that the temperature 
does not go beyond 10-+ degrees. 
Th e doo r of the mach i ne should 
he kept closed and temperature 
read from the outside if pos-
sibl e. Th e sli t in the egg t ray 
may be opened to permit t he 
chicks to drop into the nursery 
tray, pn;)V ici ed the nu rsery t ray 
maintains a temperature of99° 
to 1000 • On the morning of 
the twenty-first day surplus 
shel ls may be cleaned off, and 
pipped eggs all owed to remain 
if th e chick is alive within. 
On t he evening of the twenty-first day a ll shells and eggs that did not 
hatch should be removed and the machin e allowed to cool down to 1000. 
A black cloth may be hung over the glass door a t this period to shut 
out th e light and thu s prevent toe picking and cannibalism. T he chi cks 
shoul d be left in the machin e and given plenty of venti la tion for 48 
hours, or until th e evening of the twenty- third day, when th ey should be 
placed under th e brooder and given their first feed . 
